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MILEKHIN,G.A. , ROZENTAL!, I,L. .. 56-7-28/66
. Hydrodynamical Interpretation of a Characteristic of Large Showers: ==

Recorded in Photographio Emlsions. {Gidrodinamjcheskaya inter-
pretatsiya odnoy kharakteristiki bolshikh livrey , zaregistriro-
vannykh v fotoewulsii.., Russian) _ '
Zhurnal Eksperim, i Teoret. Fiziki, 1957, Vol 33, Nr 7, pp 197-199

- (U.S.S.R.)

The experimental distribution of the transvers: components of -the
momenta of secondary particles is compared with the prediotions of -
the hydrodynamioc theory of the multiple formation of particles. It
was shown that the conclusions of the onedimensional variety of .
this theory agree well with experimental data if a final tempera-: - .
ture of Tg = wek (m = mass of the TC -meson) is assumed., This
agreement makes it possible to make statements concerning - the
character of ¥ -~ 7 -interaction. (With 1 Illustration amd

5 Slavic References). ’ '

Physical Institute "P.N,LEBEDEW™ of the Academy of Scienoé of the
U.S.?.R. (Fizicheskiy institut im. P.N.Lebedeva Akademii nauk
SSSR : : : : '

11.1.1957
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. AUTHOR: BELEN'KIY,S.Z., MAKSI:ENKO.V.M., NIKISHOV,A.I., 53-2-1/9
- ROZENTAL,I.L. ? -
TITLE: ' Statistical Theory of the Hultiple Froduction of Particles. -

(Statisticheskaya teoriya mr.o z1estvennogo obrasovaniya
chastits, Rusgsian) : : _
PERIODICAL: “Uspekhi fiz. Hauk, 1957, Yol 62, Hr 2, pp 1 - 36 (0.5.S.R.)
ABSTRACT: Lately, the fact that on the occasion of the collision of two.
high-energy particles always several mesons are produced, has
been more and more»experimentally confirmed. A lcgical inter- -
pretation of the phenomenon is lacking. The various experiments:
to set up a theory of nultiple production-of particles are'bdse@.k
upon more or less good fundamental conditions, the accuraey of
which can be confirmed only theoretically. ' § n

A theory promising a special success was proposed by FERMI, whq;:_
includes the statistical course in his theory. In the present P
paper this theory is derived, explained, and extended. i

" Phe following individual problenms are solved theoretically:
" 1) Interaction between particles. Selection of the "volume".
2) Isotopic spin, equality of particles, distribution of <the
charge states. ' o :

3) The phase-"volume"
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RCIOV, Yu.D.; ROLENTAL, I.l.
fccurecy cof computeticns of ensvgy losses by fast mucns.
Izv. AN 38SR. Ser. fiz, 28 n0.11:1B566-1865 N 64,
, o {(MIRA 27512)
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;| ACC NR: AT6032306 ~ " SOURCE CODE: UR/0000/66/000/000/0059/0068 |

" AUTHOR: Borog, V. V.; Kirillov-Ugryumov, V. G.; Petrukhin, A. A.; Rozental', I, L.;’
.1 Shestakov, V. 'V, : » e i

-

I ORG: none - ' . 23%

- TITLE: Ionization calopimeter for the investigation of high energy cosmic muons at. |
{ large zenith angles : —g

SOURCE} Moscow. Inzhenerno-fizicheskiy institut. Fizika elementarnykh chastits (Phj-f
sics of elémentary particles). Moscow, Atomizdat, 1966, 59-68 —

TOPIC TAGS: . muon, calorimefer, bremsstrahlung, cosmic ray measurement, angular dis- .|
“tribution, ionization chamber, waveguide

/ABSTRACT: A study of high energy muons, using the horizontal flux zenith angles 260°
| of cosmic rays at sea level was made and an ionization calorimeter developed for this |-
| purpose is described. Such a study is feasible because the horizontal flux at large -
zenith angles 0 consist almost exclusively of muons and the intensity of muons for ’
energies >1011 ev’increases with 0. The apparatus uses muon flux to study high ener--
gy muon interactions with matter and measures the characteristics of the horizontal ' |-
'{ muon flux to determine the angular and energy distributions.: The ionization calori~ |
| meter enables one to study both of these areas by observing the showers produced by = |
the muons due primarily to bremsstrahlung and nuclear interactions. It detects muon3 |- :

C.hrd 1/2 »
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- 7 ACC. NR: AP7007080

AUTHOR: Borog, V. V.; Kirillov-Ugryumov, V. G.; Petrukhin, A. Ay
.Rozental!, I. L.; Shestukov, V. V. » _

ORG‘ none
TITLE: Study of the energy spectrum of cosmic-rny muonsg-on the basis of

electron-photon shovers. [?aper presented at the All- Unlon Conferance on Cosmic

Radiation Physics, Moscow, 15-20 Nov 1965
SOURCE: -~ AN SSSR. Izvestiya. Sexlya fizlcuaeskaya, v. 30, no. 10 1966,

1669-1673
TOPIC TAGS: calorimeterv, cosmic ray, muon

SUB CODE: 20 -
ABSTRACT: At present, outer space is the only accelerator of particles with

superhigh ‘energies.. The energy sgcctrum of electromagnetic cascades produced by’
- superhigh-energy muons (Ei 1011 ev) impinging at angles 2 55 was studied -
at sea level on an jonization calorimeter consisting of six rows of Ar-filled
jonization chambers, 25 in each row, with an jron interlayer between the cham-- -
The majority of the cascades recorded .were due to
the interaction of muons with the absorber. A small rumber of showers (< 17y
was produced bty nucleus-reactive particles. The energy spectrum of theé muons
was determined on the basis of the recorded showers due to. ‘high-energy photons
and electrons formed by interaction of the muons with atoms of ‘the absorber,
Mathematical equations expressing the experimentally determined energy apecttum :

‘Tha authors think G. G. Bunatyan for help in carrying: out: the numerical compus :
tations on the ETsVM. Orig. art, hasx 4 tlguras lnd 6 to mulas. [:PRSs 39 65:7

bers acting as an absorber.
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[ ACC NRi_ALT007078 © SOURCE CODE un/ooée/&a/oso(oxo/1662[;9655"-

* i1 AUTHORs PQZUS,'Y, A.3 Gedovanishvili, L. D.; Kazarov, R. Ye.; Kirillov-

2 ll’sn;wmv, Vi G.; Kotov, Yu.» 9:?, Kuridze, R. Voj Rp?@t)tﬂl_l,a;a_l.-;l-g: Sakvarelidse,- -
ORG: Institute of Physics, AN GruzSSR (Institut fiziki AN GruzSSR);
' Moscow Englncering Physlcs Institute (MOskoviskly inzhenerno-£fizicheskiy 1.
o {nstitut); Tbilisi State University (Tbilisskly gosudarstvennyy universitet) S R
; TITLE: Study of high-energy muons at a complex ihstdllution,[’ihh¢r pre= DO R
: sented at the,?ll-Unlon Conference on Cosmic Radlation Phynlci?ibbscow,
15-20 Nov.1963/ . ‘ :

SOURCE: AN SSSR. Izvestiya. Seriya fizicheskaya, v. 30, no. 10, 1966,
1662-1665 o ~ , ,
TOPIC TAGS: muon, cosmic radiation, calorimeter:

SUB CODE:. 20 ' - ’ B
ABSTRACT: A study of high-energy cosmic radiation muons was carrjed out at-an .-

:
!
{
'
1
: B
} : installation consisting of an tonization calorimeter located in a tunnel at a.. "
o depth of 130 m from the surface and five groups of hodoscopic counters on the
S
!
1
i
i
!
'
!

surface which recorded showers accompanying'the,muogs. - The experimentally
determined jpnization burst ‘spectrum of the muons cg,uld be described by the - )
k) = Tok™7 |, vhere k is the magnitudeipf the burst ‘expressed‘in o |—.
w : Y was 2.0 at k = 1000-4000, |

£lux of muons. - The prlnc_lpalu N
ith a energy of 3 37‘10 : SRR

* equation T( e k 18
an equivalent number of relativistic particles.
which corresponded to ¥ - 2.5 for the vertical of
contribution to the bursts recorded vag wade by wione v

e
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"ACC 'NR: Ap2307078 ' ' , v h : dj ; S ‘ :
I ' i 4 0 ot which no more then two sdjacent. . -
ot -2 x 1012 ev. At a projection angle = 70, a ‘ ‘ 1on ¢ , i
R -ioni:ation ‘chambers in the six vertically arranged rows in the. ;_oniza_tion cal‘o-,..k
: rimeter operated, ¥ was 2.2. During 765 hours of operations,. cprrespondlnu o
‘t.o 1100 recorded bursts, the latter were. accompanied by broad showers [T ’
- i o S § ' dpoint, .this result P
| g, = sxagt - sxa0 an nine casen: From & seer BUCK T orelatton ber L |
' V i de insﬁfficlent for‘deﬂ!\,ﬂée ¢O“CI“§’9“S "“h_rgga_r’_*”-hg——————‘—“. f':: A §1
i |- tveen mions and showers.’ The authors thank E. L. Andronikashvili and G. Ye. It
“Chikevani for their. interest and discussions, which greatly helped in the : ;
.  research. Orig. art. hass 4 igures and 1 formula. [3v8Ss 39,658/
* - =
‘ y P
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| AUTHOR: Rozental', I, L, ‘ : T _ 7 9)
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ORG: none

TITLE: Subcosmic electrons
SOURCE: Kosmicheskiye-iasledovaniya, v. 4, no. 3, 1966,.604-407'

TOPIC TAGS: primary cosmic radiation, artificlal satellite, cosmic = |
rocket, cosmic ray, primary proton, photon, bremsstrahlung, supernova, |~
radiation belt : : ‘ - - ’ SR

' ' 17~

ABSTRACT: 1Investigation of primary cosmic.radiation has been initiated,
|using arcificial satellites and cosmic rockets, resulting in the dis=- -
|.covery of cosmic and galactic x-rays. A natural mechanism consisting : -
of the appearance of a large number of electrons with energies from "
0.01—10 Mev is .assumed in. the form of ﬁ—eléctron’fo:mation by fast:: -
cosmic-ray protons. Formulas are developed_forwthe:probabilityvqf L
| 6-electron formation by photons and for the differential spectrum of -
| primary protons. The probability of é~electron formation 1s great .
compared with the formation of electrons at. m + p + e decomposition. -
The probability of bremsstrahlung of a photon with the energy w emitted

LCard 172 ' __ UDG: 532,165:537,591 - . .
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. -3
by an electron is assumed to be é‘%“". The flux of bremsstrahlung’
photons caused by the &6 process of nucleons with energies > 500 Mev
is equal to 1073 quanta/cm? + sec * sterad. Although this flux is very
small compared with that observed, it is nearer to the. real flux than
the fluxes obtained by other mechanical models, -The total energy of
cosmic radiation, as well as of radiative sources and the Galaxy 1is :
greater than that found by the authors, Under such conditione, ic is 00
difficult to consider supernovae as the basic source of cosmic rays,
The & process plays some role in the formation of slow electrons. in ;
the -radiation -bélts., The author  expressés- . his gratitude -~
to N, L. Grigorov, .and S.:I. Syrovatski¢  rofar:i:didcussions,
Orig. art. has: 15 formulas, : s fEGYY

SUB CODE: 04/ SUBM DATE: 17Aug65/ ORLG REFt 002/ OTH REF: 003/ |
ATD PRESS: 4 p— O o S '
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R ~ SOURCE CODE: . UR/0033/65/0a3/002/0332/0339 .

ATT NR: APE020644

AUTHORY  RozentaltaZeLe . -

T pgtaazns b

,TITLEfﬁ'Enefgy balance of cosmic rays ,
SOURCE:- Astronomicheskiy. zhurnal, v.’ 43, no. 2, 1966, 332-339

TOPIC TAGS: cosmic ray, cosmic ray partiéle,vionization, ‘electron energy, . -
secondary electron, X ray, photon, galaxy : : -

'ABSTRACT: An analysis-has been made of the channels for digsipation of tpé:; :
energy of the nuclear and electron components of cosmic rays in the L

“tion energy congists of the energy of slow electrons ( ~ 10-100 eV).
‘Most (~75%) of the energy of slow electrons is expended on the exeita- - . = '°.
‘tion of interstellar hydrogen (for the most part the transition []_.3-227, e
“which then is. luminescent). " The author formulates the problem of the .
‘subsequent fate of the:ultraviolet.: Some part of the energy is expended -

| on the formation of ‘decelerating photons by slow secondary electrons.. .

(A relatively greater part of the energy in this intermediate mechaniem . S
nded -on-the formation of X- 3E§, -

is expe
L. A, Vayshteyn, V. L. Ginzburg, S d S. L. Syr a%sl;}:g ( RPN S
“ugeral a¥30u531ons. Orig. art. has: tables and 20 fermulas.  LJPRS] -

‘{': Card 1/1 ok

. UDC:  523.165 -

‘Moscow ‘Engineering Physics Institute (Moskovékiy inihgﬁérnb}fi%&éﬁﬁﬁkiy’iésﬁituﬁ s
| | 71

-Galaxy and Metagalaxy. This paper considers the specific forms of trana- -
t Ter of energy expended on ionization. In the last analysis the ioniza~ ' : ‘

The ‘author expresses gratitude to =" - f
'n S, oV iy for.’
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- Aumom Rozental' 1. t.., shesmm, v.v.

| ORG: none"

TITLE. :
Cosmic Ray Physics held at Apatity

i ey

‘.,ouncr: AN sssn. - Izvestiya.

o Toplc"'mqs
g 'method ;

ABSTRACT' : This paper :I.s concerned w:lt ‘th“erro"

] of: the energiea ot individual particles.:;\ ' i - specH
| given in terms of the ‘true spectrum ‘F(E): (E') Y. J'F(B) “dE P(E, E') . (E,
is the probability of nnding ‘the - vnlue E' oz"~th’._.,energy of a particle whosef-:
| exgy is E. ' The experinental. spectrun F'(B'). es :
~ .| form F(E) ° AR-(Y +1) is calculated’ ‘with several diﬂerent assmpt:lons concern:l.ng
| functions P, ard.in sane cases _tomulu are derived for caloulaung ‘the true spéctn-
7| from the experinental ‘spectrum. . The cases - .discussed include that in which’ P 1s coi
atant when (E - E') < a’ and vanishes otherwise, md thou 1n which B - B' 1: Glun,

— I N e ey g
s e
e e e e e e e e e e e =
P ey
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'sianly distributed with a;dispereion thet -—depen e 1n certain dizterent ways on B.
“it cording to Landau's. hydrodynamic theory of’ multiple production. th' tunction P "tor
| usual’ method of determinins the: energies of nueleer—nctive particles repreeenta,‘ :
7 I'sisn distribution of log E - log E'"with’ a diepersion that depends on the. multiplicity
o It is ehovm that in this caae an experinental value oi the'epectrun index Y as large

aqunree. Drig. art. hnsz 19 xomnlu.' :

SUB eom;-: np/ sumx m'm: 00/ Qmé-"“”fb":’»/ . OTH REF1.002
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ROZENTAL', I.L..
"Origin of cosmic rays" by V.L. Ginzburg, S.I. Syrovatskii.
Reviewed by I.L. Rozental', Usp. fiz. nauk 82 no.1:169-170
Jatbs, - (MIRA 17:2)
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%,70v, Ya. D.; PETRUKHIN, A. A.; ROZENTAL, I. L.

Some ‘problems due to the angular diatribution of coemic ray muons \mder thick o
“ilters. ) v .

Report submitted for the , 8tn Intl.,Conf. on Cosmic Rays (IUPAP), Jaip“r: Indiﬂ’z.~~:' .
21 Tec 1963 .
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On the oriﬁn of High Energy Pibhq, Muons and Photons -

 aport submitted for the 8th Intl, Conf. on Cosmic Rays (IUPAP), Jaipur, India,

54, Dec 1963
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PETRUKHIN, A.A.; ROZENTAL', I.L.

Angular distribution of cosmic ray muons under thick filters,
Zhur.eksp.i teor.fiz. 44 no.5:1618-1621 My '63, (MIRA 16:6)

1. Moskovskiy inzhenerno~fizichesgkiy 1nstitut
, (Cosmic rays) (Mesons)
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e AUTHOR. _

L distribution at‘
'f:-loss of the fast

i energy 1000 - 10
-orig, art. ‘has: gures. -
i ASSOGIATION- Moskovski inzhenerno-fizicheskiy institut (Moscow Engineering
Physics Institute) & ; - :;

UBMITTED: 08De062
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‘ G.\VT. nn.d M. R. ‘

TITLES - Nauchuays konferentsiya Koskovekogo inzhenerno-fizicheskogo. | . *
. instituta: (Soientific Conference of the Moscow Engineering .= ;..
Physics Institute) 1962 . :

i .PERIODECALx " Atomnaya energiya;.v. 13, no. 6.>1952. 603 - 606 .

TEXT1- The annual conference took place -in May 1962 with more than 400
delegates partiocipating. A review is given of these leoturea that are -
gosumed to be of interest for the rpaders of Atomnaya energiya. They are ' R
‘- followings A. I. Leypunskly, future of fast Teactorsj A. A, Vaail'yev, S LY
" . design of -accelerators for superhigh energies; I. Ya. Pomeranchuk, IR
_analyticity, unitarity, and asymptotio behavior of strong interactions at-:
: . high energiesj A. B. Migdsl, phenomenological theory -for the many-body "
i problemj Yu.'D. Fiveyekiy, deceleration of medium-energy antiprotons in co
" mattery Yu, W, Kogan, Ya. A, Iosilevakiy, theory of the Miesdauer effect;
X. -I. Ryasanov, theory of ionisation loases in nonhomogeneous nediumj "
Yu, B, Ivanov, A+ Ae ‘Bukhadse, h-f oconduotivity of~lubor£§iqp1 Plasmaj

B P . e L
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. Nauchnaya konferentsiya... 'B102/B186

-~ Ye. Ye. Lovetskiy, A. A. Rukhadze, electromagnetic waves in nonhomogeneous =
plasma; Yu. D. Kotov, I. L. Rozental', the origin of fast cosmic muons; ool
Yu. M. Ivanov, muon dépolErization in solids; V. G. Varlamov, Yu. M. Crashn, -
B. A. Dolgoshein, V. G. Kirillov-Ugryumov, V. S. Roganov, 4. V. Samoylov, = ..
jv~ capture by various nuclei; V. S. Demidov, V. G. Kirillov-Ugryumov,  *'_} PR
A. K. Ponosov, V. P, Protasov, F. M. Sergeyev, scattering of n- mesons at :
5 - 15 Mev in a propane bubble chamber; S. Ya. Nikitin, M. S, Aynutdinov, -/

< Ya, M. Selektor, S. M. Zombkovskiy, A. F. Grashin, muon production in n7p" " it

- interactions; B. A. Dolgoshein, spark chambers; N. G. Volkov, e

V. K. Lyapidevskiy, I. M. Obodovskiy, study of operation of a convection

chamber; K. G, Finogenov, production of square voltage pulses of high St
'amplitudes; G. N. Aleksakov, problems of color vision; V. K. Lyapidevskiy,f s

- - relation between number of receivers- and number of independent colorsy

Ye. M. Kudryavtsev, N. N. Sobolev, N. I. Tizengauzen, L. N. Tunitskiy, i
F. 5. Fayzulov, determination of the moment of electron transition of os~ " . .
- ecillator forces and the widths of the Schuhman-Runge bands of molecular
-oxygen; B. Ye. Gavrilov, A. V. Zharikov, V. I. Rayko, decomposition of the
~volume charge of intense ion beams; Ye. 4. Kramer-Ageyev, V., S. Troshin, .=
‘measurement of neutron spectra; G. G. Doroshenko, new methods of fast-
~neutron recording; V. I. Ivanov, 'dosimetry terminology;. R. M. Voronkov,
Card 2/4 . - : e SRR
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KOT0V, Yu.D.; ROZENTAL' _

Origin of . high—energy cosmic suons and photona and the hyperon L
hypotheais.’ Zhur, eksp. 1 teor. fiz. 43 nos4s 1411-1418 - '62.
S (MIRA>15311)
1. Moskovskiy inzhenerno-fizicheskiy institut o
(Mesons) - : (Photons) (Hyperons)
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"On the Role of Complex Nuclei in the Origin of DeveloPment
. ‘of Extensive Air Showers" ’ :

Report presented at the International Conference on Cosmic Rays
*-and Eaxth Storm, h -15 September 1961 Kyoto, Japan.”:f,‘

‘P. Leb%ev Institute of. Physics, Moscow, U S.8. R.
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”Interpretatlon of the Two Cent*e Model w1th1n the Hydrocynamlcal Theory L

- VRenort presented at th° Internatlonal Conference on Cosmlc Rays and e
- Earth- Storm, L-15 Sep 1961, Kyoto, ‘Japan.

R P. N. Lebedev Physical Instltute Academy of 801enceb of the USSR :
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ROZENTAL, I. L., NI!Q:SHOV A, I and GERASIMOVA N . M,
—
"Interaction of Nuclei and Photons of High Energies with a
Thermal Radiation in the Universe - LT

Report presented at the International Conference on- Cosmic Bays i
-and Eart;h Storm, 1}-15 September 1961, Kyoto, Japan.u._ EARO '
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S/825/62/000/000/00}/007
B125/B3102

© AUTHORS : Kirillov-Ugryumov, V. G., Petrukhin, 4. A., Prokhorova, L. A., S
Rozental', I. L. : o ‘ e ‘ : Do i

st

g ey e e

Evaluatlon of the possibility of using cosmic rays for
examining the muon structure

Nekotoryye. voprosy flzlkl elementarnykh chastlts i atomnogo
'yadra. Ed. by V. D. Mikhaylov and -I. L. Rozental!. Mosk.
inzh.-fiz. inst. Moscow, Gosatomizdat, 1962, 11- 82 -

TEAT: The nature of electromagnetic interact1on at distances of ~ 107 13 ;

may .perhaps be revealed by ‘investigating the muon- electron scattering at R
electron energies of 10-100 Bev. .Cosmic radiation is suggested as & source‘n S

of high-energy muons. “Pable 1 contains the probab111t1es , . :

- _5[ e LY

EMIKC

Eo YU I . . e (Ex + 50)1 .

~.card 1/3
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Evaluation of the possibility... . B125/B102

that 6-electfons'of energy E may be proc¢uced by cosmic-Tay -muons of any
energy, the total production probabilities for electrons of energies above
a given value, and_the»root-mean-square values of the transverse momentum

 transferred by electrons of energy . The total number N(E)=W(E)R-1-tj,

of &-electrons with energies greater than E, recorded by an ionization
calorimeter, is N=60 t for £ = 10 Bev (t is given in days). Here, - o

w-e scattering OCCUrS in a target with a thickness of 1. =20 g cm2; ) /é}»
2= 5.5.104 cn2-sterad is the aperture ratio of the mezsuring apparatus, A
and jo'= 0.5};(cmz-steradJmin)'?’is the muon flux.at sea level. The effect:
of ihe form factor of the muon-electron system is characterized by o
: : R X o ,
probability ceviations aw/w = ((W(E)—W1(E))/W(E) = aap /3 of some per cent
at most. The integral probability w, is : : o

T = : 16
- wiB= jzwaaﬂr—éﬁ)ax;1(m)f (,)f
Equma T . ; )

card 2/3
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3125/3102

_Evaluation of the posSibility...
?", where ( ¢ - 0.15 z/A.

and (8) can be reduced to W(E) = (Cm/E ) E /Eo min)

There are 2 tables. -

Tn6nuual-;

vy | L w Py Mesge

1,510 1 701 ‘ 80
0,183- 108 : 61 : : 110
0,0518-10—2 . o Lo 130
0021110~ . ’ 140
0,0103-10-° - : : 160
0,0035 - 10— , : o 190
00011+ 108 = . 20

Table 1

Card 3/3
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5/623/62/600/000/005/007 :ff::"'

B3125/B102 :
AUTHOR: - Rozental', I. L. '
i AT SIS Sty oy : . .
TITLE: The role played by complex nuclei in the formation and. -

development of extensive air showers

SOURCE: Nekotoryye voprosy fiziki elementarnykh chastits i atomnogo
yadra. Ed. by V. D. Mikhaylov and I. L. Rozental'. Mosk.,
ingzh.-fiz. inst. Moscow, Gosatomizdat, 1962, 97-106 '

occur in extensive air showers may be related to_characteristic-differences',ﬂ
in what happens vhen nucleons, and the heavier nuclei of primary cosmic. ,"f;/((
radiation, collide with atomic nuclel of air. For this purpose, particle - :
fluxes of different charges but equal total energies are compared with . . -
one another. These qualitative or_semi-qualitgtive_comparisons are based: =~
on the hydrodynamic theory of multiple production of particles. TR

GJ) A. Hilekhin's relevant icdeas are taken into consideration. The primary .. -
high-energy component is believed to contain a large amount of ‘complex Lt
nuclei. According to the simplified pattern first considered; this

TEXT: Considerationris givén to the possibility that the fluctuations‘which‘f;;/ﬁ

 cara 1/3
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The role playdd by complex nuclei... . . B125/B102 .

component;coﬁtains only nucleons (case a) or only nitrogen nuclel (case b).

B - - ~1/41 .
The total an:ber of particles is N = k'::.o 4A /4 in case a, and
. 24 S . : X :
= kﬁ:o 4&;/4 in case b. The constant k'is approximately equal to 25
. is the total energy of the primary particle in terms of the nucleon

M, and A =-14 is the atomic weight of an 1air nucleus'. The average
I at which a shower originates is t°~z1/(d + (¢/s)A).  For nucleons,

‘@ = 0.45, and for complex nuclei, i = 1.4. A and s are slowly varying s e
functions of tne cascade theory. The primary spectiTum exerts a considerable .. -
effect on tnhe formation of showers by nucleons and on their development.’ :

The sctual number of collisions, zrd consequently the error in determining

the total energy Eo of a primary'particle'from the given energy of the

. shower core, differ greatly for cases a and b. The distribution of
: particles‘emitted at an angleﬁ& is given by ’
. B S S R e
' ' ok R L '
doo (R~ exp ([ ko e ol (23)
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Tre role played by éomplex nuclei... B125/B102

when 1 «115 and k = 800Q0. R is giveh in meters. Nucleoﬁs are. likely to

cxoduce many more showers than do complex nuclei. If nucleons and complex:
nuclei contribute about equally to a shower, then this ratio will be ‘about .
“the sSame in shower apparatus. ‘“hen energy-measuring -instruments are used,
the proportion of showers produced by nucleons increases by one order of .
rmacnitude. With the use of large-area apparatus, - .it increases even more,
Showers produced by complex nuclei have several cores and are believed to
~contain more penetrating nartlcles than showers generated by nucleons.
There is 1 table. » . -

j:;Cérd 3/5
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3/823/62/060/000/001/007  S
B125/B102 :

“AUTHORS : Nikishov, A. I., Rozental', T. .

Lo ..
PRSI

TITLE: ' "Phe interaction-and the hypothetical structure of muons

. SQURCE: - Nekotoryyev voprosy fiziki elemehtarnykh chastits i atdmnogo ‘w\w;‘
: yadra. Ed. by V. D. Mikhaylov and I. L. Rozental'. Mosk. - -
inzh.-fiz. inst. Moscow, Gosatomizdat, 1962, 48-T1. : o

" PEXT: This is a review of papers published since 1939 on the interaction . 7
" of muons and on hypotheses as to muon structure. The following are the most .
~ essential facts: Muons have spin 1/2.  The first radiative correction to:
- the magnetic moment is consistent with experimental data. Accelerator S

‘experiments showed no scattering anomalies greater than 10‘_29_cm2 per

" nucleon in the transfer of momenta less.than 400 Mev. = Muons .can be - B
. described by Dirac's equation.. It.is still unknown why muons and electrons /-
_ have different masses.. The production. of -muona at.very high energies . B
(AJ1016 ev) should be studied and the following expetiments’are‘recommehded:'f"

more precise measurement of the magnetic moment, investigation into the - :
ptqductibnrof muon pairs with transfer of large momenta, determination of

- card 1/2
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The interaction and the... _ ~ B125/B102 :

" the form factors of protons and muons from . up scattering, experiments with7v1f7‘
oppositely directed beams of electrons and positrons, scattering of muons. I
from electrons with transfer of a large transverse momentumy investigation of =
secondary-~particle interaction ranges in nuclear collisions with ‘ 'l)/

'E02'1015 ev, search for ahomalousiy scattered muons having an energy of -

more than 1 Bev and a cross section,pfr10-51 cm2 per nucleon, underground :
precision measurements of bursts in ionization chambers at great depths.
There are 6 figures. ' ' : . o

~Card 2/2

APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001445620019-9"



SRS TSRS JeH% DR KRS SR B
s EIRa S ] _ .31. I s i R R e et RS A B (Y i B i L VA

"ARPROVEP FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001445620019-9

~h113h ;
5/056/62/043/004/039/061
2,270 - ' B104/B186 :
.UTHGRS:  Fotov, fu. D., Rozental', I. L.
TITLE: The hyperon hybothesis anc the production of high-energy

coszic mucns anc photons

PERIGLICLL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, v. 45,
no. £(10), 1362, 1411 = 1418,

oL | The differential spectrua of cosaic muons with: energies between

3011 anc 1014 ev is calculated on the basis of the nyperon hypothesis

by P. Babu and Y. Pal (Preprint 1961). ~ On this hypothesis the particles

+hich carry away the greater nart (0.7 - 0,8) of the energy borne by the
initial pgrtigle»%n_g_rcaction are hyperons. It was assumec¢ that the
hyperons A, L, 2. are formed with equal probability, =né that the
decay scneme is as follows: g Ao_.p_}_h-, ©w =1  E.=0]17BeV:

' 6) St —p+ 7, Cw =1,  E:=023BeV;

2+_’n+n+ w=‘/,'. o
B2 =A+T ‘w =1 S :

'dr~n+r,'w=h' E. = 0,23 BeV..

i _Cardr1/5 1‘
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The hyperon hypothesis and.... 7 77‘8104/3186

‘En is the mean energy of z pion in the hyperon reference systea. The

probability W for the formation of muons with the energy b is
W o= upg | (ur + 1) (s 41 v (2)
Cif x°5?1 and if it is assumed that both the muon in the pion reference

system, ana the pion in the hyperon reference system fly off with a mean

constant energy.  The indices " anc n refer to the hyperon and to the pion

respectively. For a decay of nyperons produceé in the first event, '
o , ny (Ex) dEx = 107 EZ"¥dE . (3)

is ootained for the number of pions with energies between En ané Enfdin;

and ' E 6-10E;*dE,,
' Ni(E) = g gmora FaE oo - (6)

for the number of ruons in the same energy range. Assuaing that in the

i-th collision the encrgy also is released if a = 1 - k~0.6 - 0.7, and '

that the collision probability of a particle_of the_i-th generation in the
. depth between x znc x+¢x is equal to eTxxifl/(i-])gdx, the particles :
~ subsequent to the first zereration can easily be gonsidered: -
caré 2/5 ' S
- f
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" The hyperon nypothnesis anc... " B104/2166
- - i @ upn i Uoi—1 ; &q—Hp—1 —Z ("3—:'1) —
Wi (Ey) dEx = 71y Sx e dx& g dJSe dz

®uation

. (1)
= waur / (- + 0 (ur + 0 e o> 17
N: (E.) dE,=C (@)-1,3- 10" E®dE, ] (L <+ {E,/100) (1 + 4iE,/100 000) (8).
For a = C.7 anc C = 7/8 holcs
NM&MM w&’H10%4WEKL+£MWH1+MEMWWW

/4

3mssuu1nu that 0 = amo , where a = 3, is- vallo for the mu1t1p11c1ty in

one event, ané that the secondary pions possess euual energy, the nuzmber -

of ruons produced by fbnlzatlon in the flrst event can be found from the

N'(E,) dE; = 3. 1072E.VdE, [ (1 +
FEJ00). v (9)‘.-

-'j'Results agree w=11 with the experlﬂental data by Babu and Pal. Frou the
-,energy 3pectra

Caxd 3/5
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nyperon hypothesis anc... S _73104/3186 : '

al’l

P B oy
2 s N\
N*(E\)dE, = 1,6-102E, “dExs_Z'l(i+iEP/l()0)(1+4prllmooo) ¥
i= : :

(10)

-2 2~2,87
1,5-1072E.*%"dE,
T+ E,/100

u('\'

. ) «©
s, | : -
CNT(EY dE,“ = 10"E, “dE-,x?—.\l eI < 4iE /100 000) +

1,5-102E;>*dE, : ’
1+E/100 ! - (an

v

for yO«lbch ang- negstivu suons a negative excess OF (¥ - N VG )
_0.6 for Epn~>30 - 100 Bev is obiainec. On the basis of the nypercn

hJootAeels this value is c¢ifficult to exzplain. The discrepanty can de’
eliminated only by a:sa“lng tnat the distridution of the nascent hyperons
. with respect to the sign of charge is conditioned by =2 statistical weight
" in the isotopic space. Finally, the energy spectrum of the photons is’
calculated assuming that all hyperons are produced with equal prouaoll ty.
T The nusber

N, (B dE; = (1'—e™) 0,001 £+ S

card 4/5
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}; The hyperon hypothesis anGees oo 7 ‘B104, B186 e

“ arises in a no—meson decay L the number
| Ny (E) dEy, = (1 —e™) OOOBE"”dE,.
; in aZ -./\_+g" decay, the number - -
N (E;) dEy —(l—e-‘-)OOl > _ﬁf‘%fﬁa‘ﬁ e
cinaStp + x° —>p +, 28’ decay. There t.;re 4 figurea. -.

?'.i»vASSOCIATIONx Koskovskiy inzhenerno-fizicheskiy‘institut (loscow,via
Iy o * Engineering Phxaioa Inotitute) : ; :

A
SR
i

b

. |.: SUBMITTED: HVApril 25, 1962

S
SR DT
H et : .
Ry ’ ‘
ti-Card 5/5 -
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HIKHAYLOV v.D., otv. rea.; AOZLHTAL‘,VI L,, otv, red,; PCHELINTSEVA
G M., red.; VINOGRAD@VR Ye.M., red,; VLASOVA, N.A., tekhnm,

red,-

[Some problems in the physics of elementary particles and of
the atoric micleus] Nekotorye voprosy fiziki elementarnykh
chastits i :atomnogo iadra, Otvet. red, V.D.Mikhailov i I.L.

Rozental'!. Moskva, Gosatomizdat, 1962. 134 p.
(MIRA 15:7)

- 1. Moscow. Inzhenerno—flzlcheskiy institut.
(Partlcles (Huclear physics)) (Huclel, Atomic)
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X S = AT S o
. - BELRIER

YEMnL'YANOV A A.. ROZENTAL' 1. L. i'
,__,,,_________,_,

’Nq-center model and the hydrodynamic theory of multiple particle '_ :
generations Zhur." eksp i teor. fiz. 38 ‘no. 19&-197 ~Jan 260, =0
(MIRA 1b: 9)

nstitut im. P. N Lebedeva AN SSSR

1. Fizicheskiy 1
(Collisions (Nuclear phys:Lcs })

(Nuclear models)
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AUTHORS;  Nikishov, A,I., Rozental', I.L., Siavatinskiy, S.A.

Ti’f‘]ﬁg On energy determinatien of fast particles from angulér distributioﬁ
- of their 1nteraction products : :

FERIODICALs Referativnyy:zhurnal, Fizika, no, 10, 1961, 96, sbstract 10B503 4
' ("Tr, Mezhdunar, konferentsil po kosmich, lucham, 1959, v. 1", Mos-~
- cow, AN SSSR, 1960, 157 - 160) ' ‘ ~ :

rq
15
g5

&
3
Ll 4

To determina energies of fast particles, a msthod is employed which:
sed on +the analysis of angular distribution. of secondary pariicles and very
s relations of the relativistic kinematics, - Two assumptions are made. in RS
method: 1) veloclties of secondary particles are clcse. to velocity oflight; . i~

nersion of - .articles in the system comnected with the gravity cemnier, pro--
2 ymme%éieally relative to the plane perpendicular Yo the line of motion,
. bie effect of non-symmetric showers on energy determination is estimated;
olliston of a nuclecn with a heavy nucleus is considered in detail.

i 1~ rd
[k’ :

,
B

D e

{

B M

R - o an
[ Apatracter's note: Complete translation) L.{Dorm
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AUTHORS Gerasimova, N. M., Rozental'
= B \__/——"‘—'—"‘-M——._ . .
TITLE: Influence of the nuclear Dhotoelectric effect on the. spectrum-* Eh
: of primary cosmic radlatlon .

VPERIODICAL: Zhurnal eksperlmental'noy i teoreticheskoy f1z1ki, V. 41,
: - no. 2, 1961, 488 - 490 v

TEXT: It was demonstrated in earller papers that the photoelectrlc effect
in heavy nuclei changes the spectrum of cosmic radiation only in & range’ 1,~
‘of ‘high energies. ‘The suthors assume ‘that in hlgh-energy cosmlc radiation’
heavy nuclei occur and that if- the photoelectrlc effect is neglected the s
cosmic radlatlon spectrum can be represented by an. exponential function

T wel® o(E) ~X.E . @(B).- term of source. When taklng account of the
nuclear photoelectrlc effect the author obtalns the following form of the

Lei -1
,eTsPectrqq.fN(E)dE = K.E™ dE(1 + T ucl/ photo( ))

- card 1/3
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S/056/61/O41/002/016/028
- Influence of the muclear .- B111/B112

Y exp (—e, /21kT)
T/ (3 + € IZTkT)’

. holds for Tnucl/ photo where T =T ,ID(E) photo( E), ¢ g %’

. parameters n the mean photon: den31ty in -the" galaxy,gn¢10,. O 8 is the- 17."
- maximum value. of Tnucl photo for 1ron atoms which . is’ attalned at E<6. 10 *Iff

l”ev.j The mean free time in the galaxy 1s:~10 10 years. Since the galaxy

,’exists only 31nce'v10 O years _the authors conclude that the nucle1 1§;1f i
’practlcally do not” collide in the metagalactic space._ Finally, it iS’Saide

Vthat the ex1stence of 1018 ev. nuclei of 1ntergalactlc origln is very _Q}ft,‘_ .
improbable and that. cosmic radlation from the’ 1ntergalactic space does 1 ‘,s.‘”
contribute- to. the correspondlng part of the spectrum which is observed ‘on -
-the earth. Ye. L. Feynberg, v. L.-Glnzburg, S. Ie Syrovatskly (Ref 3
- UEN, T, 411 1960), Ao A. Korchak, S. B Pikel'ner end I. S Shkovskly

- are mentloned. There.are 1 flgure and 5 reference3° 3 Sov1et and 2

- card 2/3
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S/056/61/O41/002/01o/028
Influence of the nuclear... B111/B112 -

nqnfSoviet.‘ The reference to Engllsh—language publication reads as
follows: Ref. 5: C. W. Allen, Astrophy31cal Quantities, Unlver51ty of
London, The Atblene Press, 1955,

ASSOCIATION: Fizicheskiy institut im P. N. Lebedeva Akademii nauk SSSR
: (PhjSICS Institute imeni P. N.- Lebedev of the Academy of
Sciences USSR) L ,

SUBMITTED:  February 25, 1961
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MAKSIMENKO, V.M. ; ROZENTAI:' LL.

Cova.ria.nt statistical theories of multiple production. Zhur.. eksps
i teor. fiz. 39 no.3: 754—756 S 160, . : (MIRA 13:10)

1. Fizicheskiy institut imeni P.N. Lebedeva Akademii nauk SSSR.
(Particles (Nuclear physics))
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S/O56/60/039/005/028/045 e
- B006/B063 R

AUTHORS : : Mak31menko, V. M., Rozental', I. L.

TITLE: The Covariant Statlstlcal Theories’ of Multlple production’ s
of Particles . ; /47 B O

PERIODICAL: Zhurnal eksperlmental’noy i teoretlcheskoy f1z1k1° 1960,
. Vol. 39, No- 3(9), pp. T54-756 o

TEXT: The present paper glves an analysis of the 90351b1e covarlant S
theories of multiple production of particles when assuming- that the ma- .7 ./
trix element .can be factorlzed The authors studied the’ jnvariant’ func—”

tion- @(K , 1, osoy K: ) from the equat1on holding for the productlon -;;
probabllihy W of N partlcles in. the volllslon of two part1c1es- ’

S’ Jfé(x,, kys oee ky) 54(K - j{] k. )TNT 5(k =8 )d This_”ﬂaﬁ»'

function depends on the character of 1nteract10n. The 1nteractlon of Bt
‘particles is’ agsumed %o be so small that correlatlons may be: neglected, AT

card 1/3
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The Covariant Statistical Theories of Multiple S/056/60/039/005/028/045
Production of Particles ' B006/B063
N

then,'t@(K ) Ky aoo kN l ‘ @ (K 0k, ) The authors restrict themselves

’ ' Z q
%o functions of a class for Whlch @ (K k. ) = c(Kokav) /(w’K L ') holds, |
where C is 1ndependent of K and kg’ and 1s determined by coupllng con- e

stants, masses, spins, and 1sotop1c spins of the partlcles, q- and § are’ 515'-
integers. The two special cases @ (K .k, ) = C(K kav)/ K,, ov) and V//

' @ (K ' ) = C.are’ con51dered The former corresponds to Fermi's ctatis-"

tlcal theory9 and the latter to the theory by srivastava and Sudarshan.
‘Several formulas are derived for V . Finally, a further expression is. ob—

tained for WN by assuming tnat the - matrlx element be a- power functlon of

the energy of the partlcles involved in the process. ‘Phe-authors thank

Ye. L. Feynberg for his. remarks. L. G. Yakovlev is mentloned There are ,: -
7 references: 2 Soviet; 1 Japanese, and 3-US. S

Card 2/3~
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The Covariant Statistical Theories of Multiple s/o;6/6o/039/oo5/028/o45
Production of Particles , B006/B063 :

ASSOCIATION: Fizicheskiy institut im. P. H. Lebedeva Akademll nauk SoSR _
‘ (Ingtitute of Physics imeni P. N. Lebedev of the Académy
of Sciences USSR) g

SUBMITTED:  April 13, 1960
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| 1ator]; MAKSIMENEO,
VIL!'SON,Dzh. [Wilson, 7.G.], red.; iaYiﬁ*;' ‘E;ﬂ;:ﬁiﬁi]: ‘BIRCER, i?:égsu" 1A
[} . . YCI[ET . ‘ , '
vy [33;‘53},2;‘3’% Lo s red.;’NAKHIMSON. 1.G., red.; KHAR
red,; ROZENEADL o Zele . |
L.M., ‘tokhn.red.

Pod red.
t. gruppol avtorov, b
-dostizhenlia, Sos 4 o
lucmi];.‘sozzemexfkva?slzd-vo {postr.1it=-ry. ~vV01.3. 958.
Dzh.V sona. v
Pranslated from the Englishe
(Cosmic rays

' 8 8 '

(M1RA 13:6)
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BALDIN, Aleksandr Mikhaylovich; GOL'DANSKIY, Viteliy Iosifovich;
ROZENTAL!, Iosif Leonidovich; ZHABOTINSKIY, Ye. Yb., red, ;
GAVRILOV‘ S.S., tekhn.red.

{Kinematics of nuclear reactions] Kinematika iadernykh

reaktsii, Moskva, Cos,izd-vo fiziko-matem.lit-ry, 1959.

226 b. (MIRA 13:1)
} (Muclear reactions) :
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. Baldin,‘Aleksandr Mikhaylovich, Vitaliy Iosifovich Gol'danskiy, ad Tosif
"~ Leonidovich Rozental' :

- Kinematika yadernykh reaktsiy (Kinematics of Nuclear Reactions) Moscow, Fizmgtgiz;--[;i
1959, 296 p. 8,000 copies printed. . S e

: Ed.: Ye. Ye. Zhabotinskiy; Tech. E'dr.;, S. 8. Gavrilov.

*  PURPOSE: This book is intended fof physicists axploring the atomic nucleus and -
" glementary particles.. ' , L

- GOVERAGE: The book consists of two partse. The first part describes characteriaticsix7 o

" of motion with relativistic velocities giving relativistic transfqrmations‘énd o3

atilizing two main coordinate gystems. It also describes the classical kinematics S
of interactions producing two or more perticles, as well as casés of nonrelati-
vistic jnteractions and conversions with the participation of photons. The second .-
part analyzes the scattering matrix and on the basis of the latter and the Dirac i
theory introduces Clebsch-Gordan, Racah, Z, and X coefficients in vector addi- - o
tion., 1t also analyzesnthe’emergence'of polarized particles in nuclear reactions i
and’ the regularities of this emergence. In general the book describes one of . ¢

e the/chief methods of processing experimental data in modern nuclear. physics and .

~card 1/5 . SRR ' : R
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Kinematics of Nuclear Reactions sov/3108

- gystematizes the data on the kinematics of nuclear reactions. V. A Petrun'kin "
; ~ and A. I. Lebedev are responsible for the material in appendix IT. The authors = -
. thank V. B. Berestetskiy and G. N. Kopylov for their constructive criticism.

; ! There are 73 references: 33 Soviet, 35 English, 3 Ttalian, and 2 German.

~ TABLE OF CONTENTS:

- Foreword 5
PART I. CLASSICAL THEORY )

. eh. I. General Principles of Relativistic Kinematics ‘ : 9
© 1. ‘Integrals of motion,. Conservation laws Co _ 9 -

2, Basie systems of coordinates S 11

3. Some formulas of relativistic mechanics ' 12

be Relativistic transformations of angles and pulses : : 15
5, Calculating the ¥ coefficient of relativistic transformations in the o

relative' conversion from the C-system to the L-system

- gard %/5

APPROVED FOR RELEASE: 07/13/2001

CIA-RDP86-00513R001445620019-9"



"APPROVED FOR RELEASE 07/13/2001 CIA-RDP86 00513R001445620019 9

S s

Kinematics of Nuclear Reactions SOV/3108

.~ Che 1I, Effective Cross Sections and Their Transformation on Changing the

Coordinate System
6. Integral and differentisl cross sections
7. Relativistic transformation of angular and pulse dictrlbutlons
' (of phase space elements)

Ch. III. Kinematics of Interactions Producing Two Particles
8, Interaction in a general relativistic case
9, Basic formulas for a nenrelativistic case
10. Graphical representation of kinematic correlations
11. Disintegration into two particles
12. Relationship of angular and power distributions in G- and L—systems
- of particles produced during dlsintegratlon :

Ch. IV. Interactions Producing Three Particles
13, Extremal correlations
14. Power spectrum of secondary particles

Ch, V. Multiple Processes
15.  Maximum correlations
16. Power and angular dlstributions in multiple processes

- Card 3/5
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Kinematics of Nuoloar Reactions sov/3108

17. Determining the enrgy of fast nucleons
PART 11. QUANTUM THEORY

.Ch, VI. Scattering Matrix and Its Properties
18,  S-matrix
19. Unity of the S-matrix
+ 20, Integrals of motion
21, Time reversal
22, Transformation funcLions
23. Relationship of thes-matrlx and the effectlve cross section.

.- Ch. VII. Applications of the General Theory of the S-matrix

24. Relationship between effective cross sectionsof elastic and non-

elastic processes
25." Relationship between effective cross sections of direct and reverse

reactions

Ch. VIII. Collisions of Particles With Spln

26. sStating the ‘problem., Examples. Parameters of the S~matrix
- 27. Vector addition factors :
. Card 4/5
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K{nematics of Nuclear Reactions sov/3108

28. Some examples.

29, W, X, Z, and 2y coefficients

30, Angular distributions in nuclear raactions (when the particles have
a rest mass, other than 28T0)

Ch, IX. Polarization of Particles in Nuclear Reactions.
31, General formula ]
32, Basic rules of the emergmosof polarized particles in nuclear reactions 7

" - Q0h., X. Reactions With the Participation of Photons

. 33. - General formulas
34. Relationship between photoproduction, 1T—meson scattering, and the
Oompton effect on the nucleon . :

- Appendix I (for the first part)
~Appendix II (for the second part)

_ Bibliography .
AVAILABLE: Library of Congress
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k _,f particles of great
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ROZENTAL', 1.L.; STREL'TSOV, V.M.

“Passage “of high-energy A4 -mesons ‘through a sub;u:;cz &Zliz&llmé
summary in Englishj. Zhur.’ ekﬂp. i teor. fiz. 3

D '58.

(MIRA 12:3)

SR.
1. Flzicheakiy jnstitut imeni F.N. Lebedeva AN SS }R _

© (Mesons)
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. AUTHOR: Rozental’,I.L . : ’ 507/33-357 /8:
O TITIEs Review of W.Galbraith wgxtensive Air Showers' London 1355 .
PERIODICAL: AstrcnomiﬁhQSKiy Zh‘-lrnalg 1 959 9 Vol 36, Nr 39Pp 552"553 (USSR) ‘: ‘
ABSTRACT: This is a favburable criticism of the above mentioned boo‘“-The:‘f

two last chapters are denoted to be the-mos int?rezﬁing o:zé
for the Sovief reader since only few Soviet P“b1$°% 1Qns;§blis{é;_”
devoted to this subjects The book is recommended: for spe;v+arvn_:

. for cosmic radiation and magnetic fields in the ipterplane«‘ yfi?
medivm. - . : : :

SUBMITTED: April 6; 1959
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VIR YT o

HRSA ST

ROZENTALy s Lo o
DEFERMINTNG THE ENERGY OF PAST PARTICLES THROUGH
ANGULAR DISTRIBITION OF THE REACTION PRODUCTS -

A. I. Nikishov, I. L Rozental, ‘and S. A Slavatihékiy S R

" In this paper an analysis js made of errors in determinations of the
energy . of the primary particle from the angular distribution of secondary
particles., Due to fluctuations in the number -of generated particles and in
their anglegN?é‘ emergence and the sharp decrease in the spectrum of primary
particles .JF"""(,' the energy value may be systematically overestimated.

The extent ol this overestimation depends on the 1aw of fluctuations in the

- pumber. of particles and angles (at a given energy), which at present can be |
_estimated only in a very approximate manner. From an analysis of e)cperimental
data on shower energy determined rom the angular distribution of secondary
particles and measured directly, an attempt is made to determine the dispersion'
of distribution that characterizes the clementary acte. '

.

The error in the detex_'mlnati_onvof the energy of showers produced on-heavy

"~ nuclei is also considered. This error arises ‘due’ to indeterminacy in the length --
ot the nuclear tube with which the collision occurs. : Rt

- Report‘presented at the International Co_smic Ray Conference, Moscow, 6-11 July 1959 - ;5‘ v
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Rosental, f. L. . ‘ ' : v . :
DR ' HIGH ENERGI A _m:som snowms '

, “A. AL Yeme]yanov. I 'L, RoZental
EXpermental data on: /& -meson showers observed under heavy Layers of
the Earth are analyzed (mainly the data obtained by Barret, Bollinger, . . .
Kokkoni, E:Lsenberg and Greizen).. Calculatlons made’ on the basis of d:i‘i‘erent
models show that at small d:x.stances “the observed shouer _cannot be explained by :
the usual mechanisms of _meson producticn when o7 ‘-mesons decay: 4n the
air.. -Anzlysis of possible Jocal processes shows that the showers observed at
great depths cannot be due to pairs of 4 . -mesons produced by photons, A _mesons
originating when. %7’ -mesons decay in rock, (5/ ~processes or radiations
The calculated value ‘for the appearance. of ¢ -meson trident - (direct .
production of 4 ~ -pairs in rock) js closer to the expermental shower
frequency. However, in this ‘case, too, the expermental value 1s somewhat
‘greater than the ‘theoretlcal one.
1If this difference is of real-significance, one should conclude that -
» addltlnnal sources of A& ~meson product:.on e:nst i‘or h:Lgh energy partlcle
teractlons. '
Calculated curves for the. space dlstributlon of hlgh energy A _meSOns e
G1ose to the.extensive shower -axis are presented v :
The calculations are ‘based upon ‘the most probable models of the elementary »
process and in part1cular upon: the Landau theory. '

CIA RDP86-00513R001445620019-9

‘Repcrt presented at the Inuernat:.onal Cosm1c QaY Conference, _Moécbﬁt.' 6"11 July 71959
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24(5) : SRUET  50v/56-35-6-18/44
AUTHORS: *BSEEEEQLL”‘I”“ o3 strel'tsov, V. N. T

T PITLE: On the Passage of p-Mesons With'High Energies Through Matter
- (0 prokhozhdenii p-mezonov bol'shikh energly cherez veshchest- A

vo)

PERIODICAL: Zhurnal ekapefimental'hoy i teoreticheskoy fiziki, 1958,
: Vol 35, Nr 6, PP 1440-1446 (USSR) : o

" ABSTRACT: = ~The authors first ghortly discuss the papers hitherto pubiiéhedf
: on this.subject_(Refs 125). In the présent paper;the'passage:
11 'as of low energy through mater .is

of .muons of high as.ve

investigated, in Which'connection'all_known‘fOrms*ofmeOpgf““j -

interaction and also the'fluctuations of energy losses are. .
taken into account. The interaction processes 6fvre1ativi5tic v‘.
muons are divided into such as lead to continuous energy: Lo
losses and into such as lead %o rare losses in large portibns.f
Among the processes of the first kind, ionization losses .

" (including Cherenkbv'radiation),,and among'those of the .. _
second kind bremsstrahlung, the direct formation of electron- -
positron pairs, as well as collisions leading to the - formation

, : of nuclear-active particlesiare.classed. In thefapproximation
card 1/3 used,_the distribution of energy losses is taken into account T
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SEVRER

- ﬁ . » sov/56-35-6;_1a/44 :
‘On the Passage of u-Mesons with High Energies'Through ¥atter

only in processes offthe‘aécond kind.'A'mean value is assumed S
for jonization losses. For the range E > 10 the'mean_value'

of energy loases is -dEr/divui2.2,10- g-iémz. A tahle»shoﬁs )

the energy losses for energies of from 6.10411 106.’A130 a
number of formulae for the determination’of'the'differential'
cross séctiqng_ialgivén.-The"eqﬁation of motion is set up ' ST
for the purpose of describing,the'paeaagq[of:mﬁons_through Lo
- the medium. If results obtained by_taking‘méson‘intenaity o
fluctuations in various depths as well as the digtribution func-
tion into,account:are.cdmpared,vith'thé_data calculated on L
' the basis of the_mean]value.of”energy losses, it is found, that -
N/N8 (particle‘numberevin'the;depth t»(with;f/ particle - ARSI
_numbers without'conSiderationjof the distribution function)
depends only slightly on t (Table 2). The muon flux calculated -
on’thejbaSis qf:an,averagepdﬂtribﬁtionuofjenérgy,losses is
rédnced]byjtaking the'distribﬁtionrfﬁnction,intQTaccount.“' ;
'The;authoré»finally;thank G. T. Zatsepin fo:'diacusaions_gnd 7
.Z.‘S;xHakeimOVa,focharrying out numerical computationse i

i :éérd 2/3 There are Z,tables_aqd«15“r9£§:ences,j5:9£ which are Soviet., -
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sov/56 35-6-18/44
On the Paasage of p-Mesons With High Energies Through Hatter ~
ASSOCIATION Fizicheskiy inatitut im. P. N. Lebedeva Akademii nauk SSSR
(Physics Institute imeni PN Lebedev of the Academy - of .
Sciences , USSR)

SUBMITTED: June 14, 1958
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21(1) - s0/56-36-3-51/11

AUTHOR: © Rozental', I. I.
TITLE: - On the Possibility of a Multiple Production of p—MesbnsA;ﬁ  R

(o vozmozhnoy mnozhestvennoy»generatsii g-mezonov

PERIODICAL: Zhurnél~eksperimental'noy i teoretichéskoy fiiiki,_1959,‘_jff
o Vol 36, Nr 3, pp 943 - 945 (USSR) v

"ABSTRACT: When investigating the expansion curve of,showervmuops>0f;fr
very high energies (W 1012ev) Barret et al. (Ref 1) dis-
covered a distinct salient pdintfin'this curve in the Qgse:;g

of short distances (v 122m) between the counter systems with -
which measurements,were—carried,out. The authors gave an . .
explanation for the occurrence of this salient point, which
is discussed:in short by'thevpresent'paper; It was, howeveT,’
found that further investigations are necessary in order. .

to obtain .a satisfactory explanatioh,,espepiallyiwith respect
$o the multiple production of muons in matter. In'the present
nLetter to the Editor" the author makes a contribution e

to the discussion of this problem. Local showers in great
depths may'be_causgd}1) by muon pairs.producéd»byﬂphotdns;
Card 1/2. - 2) by muons,producéd_by'pion'decay,-and’})(by sechda:yﬁi;gl

AP :
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On the Pbssibility of a Eultipie’?roduétidn of p-Mesons . SO?/56;36-}¥57f71‘

particles accompanying high-energy muons. .Whereas the: flrst
two processes are discussed ‘only in short, ‘the author. 1n-_t
vestigates the third more thoroughly p-mesons may causej - ,
a)s-showers or radiation showers, b)electron-nucleon showers,‘
¢) muon pair productlon.vThe last case 'is again. dlscussed,ai,‘v
- compared with the theoreticel and experimental results ob- -
" tained by other authors, and. ex1st1ng details: _are dlscussed
In conclu51on, the author expresses the opinion. tnat for:
the ‘purpose of. clarlfylng condltlons, still more aceurate -
investigations of high-energy muon showers and of their  f“'
electron. component are necessary. He thanks N.:A. ~Dobrotin =
for some valuable advice. There are 9 references, 4. of wh*ch
are Soviet. : : R

ASSOCIATION: ) F1z1chesk1y 1nstitut im. P N. Lebedeva Akademil nauk SSSR
(Phy31cs Institute imeni P. N. Lebedev of the Academy of E
Sciences, USSR) :

SUBMITTED: November 26, 1958
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s

Fikishev, 4. Rozentel® . L. v/ h-ﬂ)«l “ﬁ!‘ﬂ

On the Determination of the Znergy of

According to the Angular Distribution of Re :
(Ob opredelenii energii bystrykh chastits po ug‘cvonu
raspredeleniyu produktev reahtsll)

PERIODICAL: Zhurral eksp
: Vol. 35, Nr

perimentaltnoy i teoreticheskoy fizik ki, 1958;
1, pp. 165 - 169 (USQR)

- ABSTRACT: The ‘present paper aims at investigating possible errors
when determining the energy from the angular distribution"

‘of particles produced by the collison. The authors worked -
in accordance with Landau's hydrodynanic theory of the
multiple production of particles (Ref 2), which was ex-

" tended for the case of a collision between & nucleon and a
heavy particle; for this purpose the "tube model" ("*rubo—
chnaya" model!) according to Rozental', Belen'kiy et al.

(Refs 3,4) wag used. If the connection between the

angular distribution 0. and the energy E is not known; the . =

ratio of the total nudber of observed star tracks (W) and E
‘Card 1/3 must be used for the determination of E. If m and N are. :
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On the Determination of the Energy of Fast Particles S0V/56-35-1- ;//59
According to the Angular Distribution. of Reaction Products

given, the dispersion of energy values as well as the o
position of the meximum of the distribution function depends i -
essentially on the ratio betweeny and N; (flgvres 1-3" .
show the course taken by fthe curvés p(blzj N) in

dependence on E for different values oI and %} The
distribution of protability is also influenced “oy the
pareneters of the collision model. In conclusion the

authors thank G.B.Zhdanov for discussing several protleasy
and Z.S.Maksimova and R.M.Povarova for carrying out
‘numerical computations. There are 3 figures and 8 refer«
‘ences, 5 of wh101 are SOVletg

Fizicheskiy institui im. P.N.Lebedeva Akademii nauk SSSR.
( jsics Institute imeni P.N.Lebedev,AS USSR)

ASSOCIATION:

SUBMITTED: ‘February 8, 1958
Card 2/3 -
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TOZENTAL, Joio

AUTHOR:

TITLE:

.PERIODICAL:

ABSTRACT ;

Card 1/2

None Given 30~58~4"3Q/44:

Dissertations (Dissertatsii).
Branch of Physico-Mathematical Sciences

(Otdeleniye fiziko-matematicheskikh nauk).

July-December 1957 (Iyul'-Dekabr' 1957)

Vestnik ikademii Nauk SSSR, 1956, . . Nr 4,
pp. 116-116 (USSR) '

6) - At the Institute for Physics imeni P. N. Lebedev =~ -
(Fizicheskiy Institut imeni P. N. Lebedeva) the following -
dissertations were defended: - ' ~ - e
a) -for the degree of a Doctor of Physico-Mathematical :
Sciences: B, M. Kozyrev - Experimental Investigations i [’

in the Field of Paramagnetic Resonance. '(Eksperimental ’nyye
issledovaniya v oblasti paramagnitnogo rezonansa)., .
I. L. Rozental! - On Nuclear Interactions of Particles . "

With High Energy. (0 yadernom vzainodeystvii chastits .

bol'shoy energii). - :

b) for the degree of a Candidate of Physico-Mathemati=

cal Sciences:
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Dissertations. Branch of Physico-Mathematical : 30-58'4330/44,'
Sciences, July—Decemher 1957 , : o

A. V. Antonov - Investigation of Diffusion Processes and »
of Neutron Retardatlon in Different Mllleus ‘and -of the.;zf;

-Multlpllcatlon of Neutrons in Heterogeneous Urenium-_;f!;;“_

Graphite Systems by Means of the Impulse Method.

- (Issledovaniye protsesscv diffuzii i zamedlenlya neytronov

v razlichnykh sredakh i mul'tiplikatsii nejtronov v uran+
grafitovykh- geterogennykh sistemakh s pomoshch'yu 1mpul’—3:’-
snogo metoda). R

‘T, A. Sidorov = Infrared Spectra and the Structure of Some'

Vitrifying Oxides. (Infrakraanye spektry i struktura ne—”
kotorykh stekloobrazuyushchikh okislov).- LR
M. I. Trettyakova - Determination of the Mass of" Slow
Charged Particles in Photographic Plates. (Opredeleniye . °
massy - medlennykh zaryazhennykh chastits v fotoplastlnkakh);

1. PhysiCSg-Bibliog:ephy 2 Blbllography—-Physics
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PERICDICAL:

AHSTRACT:

noy i Peoreticheskoy Fiz Ll‘ 1955, Vol 29,

'(Popr"ng Y statiye " O fluktuatsiyakh pri atolknovenii
- . e Y

~chastits vysokoy eners;ii (ZhETF), 29, 295’ 1555 2

s o o

5 =
56~2-51/51
Podgoretskiy, . I. , Rovcn al!'y I. L. , ChernaVatly, D. 5.

e e

the Col-
ri nenua1’

in

& Correction. of the Article "On Fluctuation

na
lision of Particles of Hizh sneray" (aburn 1 E pe
g6 )
/s

Zhurnal EBXsperinental‘noy i “eore *chguuoy Piziki, 19)8,'
Vol. 34, I'v 2, p - 536 - (USSR)

In the article mentioned in the title &n error occurred in
the calculation of the quuntity -~-——— — S
' 4 (n -n) (E-E) .

The wrong nunmerical values resulting from this are co*reétedd
ané replaced by the right values. The authors thank A. I.
Iikishov for his valuable information.

Library of Congress
1. Theoretical correctioms
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: USSR/Human and Animal Physiology (Normal and Pathological) T
Nervous System. Higher Nervous Activity. Behavior.

Abs Jour : Ref Zhur Biol., No 6, 1959, 27048

futhor ~ :_Rozental', I.8. S
Inst S .
Title <" On the Problum of the Influence of overstrain of Higher

Nervous Activity on the Origination of Tumors in Dogs.

orig Pub - : V sb.: Probl. fizfol. tsentr. nervn. sistemy. M.-L., AN
: SSSR, 1957, Lok -kg9 B : )

e
]

Abstract : In 2 dogs, in the course of a long period of tine, ‘over-
‘strain of higher nervous activity was induced, by means

) . . of putting forward difficult problems (differentiation
s ‘ ' : of tactile stimuli according to rhythm, many errors of

S stimulation and inhibition,. change of:conditioned refle-
zes, and others); furtherrore, in one dog, the right
henisphere.Wns decorticated;. in botn anlmals, temporary
collapse of higher nervous activity took place.

Card 1/2
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ROZENTAL', I. S.

_Abuladze, K. 8. and Rozental', I.:S. "The conditional reflex action of dogs after ;j"
partial destruction(impalrment) of the suberose zones," Trudy fiziol. laboratoriy
im. Pavlova, Vol. XIII, 1948, p. 183 208--Bipliog: 5 items

- 80: U-2888, Letopis Zhurnal'nykh Statey, No. 1, 19kL9
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Rozental', I. S, "HMaterials on the problem of the relation of function and structure

of blood which has been obtained from a dog after rémoval of the right hemisphere of ‘the

cerebrum," Trudy fiziol. laboratorii im. Pavlova, Vol. XIV, 19b8, P 118?33'-Bib11035'>‘f

- 19 .items

SG: U-326L, 1G April 1553, (Letopis 'zhurnal 'nykh Statey, no. 3, 19L9)

— - = = T
R T EP = P o= < P
2 DR T 2 S0 R DO 3 Cr AT T et ST RIPCT S 5. RIS RO S5 o) A 20 5082228 § R 2 SO KT 5 TP TP

APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001445620019-9"

ROZELTAL', I. 5. .



"APP :
WI}QVED FQR RELEASE. 07/13/2001 CIA-RDP86-00513R001445620019-9

ST S SR e T 4
......'.........r T % = -
& B gL
.?19?!????!%%%93333}3 288 A AR
\5" e o2t 0 n il R T IO U : L Y Y P SN .Ai'.
TEIR . TN LSt ahp a0 ON0L2S e i i i T
s '{R_GZ.&NTH LYo SBOCEISEY anG PBCPEBTUY 1mDES St 1 “.;:
se’ rCLL CWH e
oo+ Il © A ; : L o
PYSS RIS - ‘1ne infience on 8 dog of prolonged appliestion of Ve Y
oo |-l "< 2 sodlum bromlide. 1.8, Rogental, Firiol. Zhur. S8R, - en'a
= glat : (J.Ph(tlol.).u,ﬂl-i(lm Ty the dog whose bebavior -7 e 0
[ X Zaabi } : with NuHr on shoet lxp cation waa reported earlier < e T L ‘9@
YR PHINES {Arch. 1ci. bist. (U.5.5.K.) 41, No, 3{1W )), NaBe was o0 o ot Ly g
DO "Ll ‘ivenind-g.dm(lnwml.mlll)LMm. ore expts. . it Te®
oo flztii - for u period of 3 months (totul. NaDe used =0 g). -0 Y
oo 3 i The expts. were conducted oo & low level of conditioned . - B i o e
AH 1 food reflexes (produced ' by abundant feeding). The -0 - b ;|00
[ X J RIS “stimuli used were sound, light, and metronome ticks, a8 7. - SR BE'Y
o0 ® i well #s u ~-jack-in box.” Conditioned retlexes began to bl s
. HE sise ufter 3 days and reached & max, {n 20 days, remalning H A
Y NI at this leve) until the end of the expt.; on the B7th day HETY )
FYR” sigus of [atusication becume evident and the reflex level tlsee
g showed a slarp drop. Cousiderable duily vurlations wete b4 .
e0 | “noted. Seven: days alter termination, the -symptums INE"Y
‘xHit } of {ntoticatiun were gone and were replaced by the bro-” 3l ea’
i ; mine-enbancement of the reflexes, which rose even higher = '.
g i than thosc obtained during bromination. . This persisted - 0 ®
< } for ‘1 ‘month then dropped to normal. "Typical thirst
1 was exhibited by the dp( during the expt. - G. M. K.
Hinin . N S : . Lo
Rk H Y. 48 L&b, pk‘aﬂl{ See, v ! “"‘!‘V", ! wimuu- Mt AMS
R Y s ETRLLURGIAL LITERATRE. CLAMPIATION : T T N aas ;
3 ;8 IO fAviedlYm — oo e T L I X . YIaNI adW2aY o
<t 4 KT o .- - snournu uulv as( B WL ST @717 Ok onv 3%) .
T 4 . - A ] ¥
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‘4027 -
ON ANNIHILATKON OF A&ﬂg_______ NS WITH mg_?onm‘ =
TION. B. 7. Belen'ldl and I, 8. Rogenthal’ (P, N; Lebeday ...

: Physical inat., Academy of Sxtencen, USSH). Soviet Phys.
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ROZENTAL', T.'S.
~ pssR (AC0)
Condiﬁiémd Response

c onditione i i 1ight reflexes, Zhur.
Characteristics of complex conditioned tactile ana light T e85,
vvs. nerv, deiat., 2, Ho. 5, 1952,

S L : : . wary 1953, Unclassified.
9. Monthly List of ‘Russian Accessions, Library of Congress, __)3'2_1,:;_____1953[]nc ' _
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ROZENTAL', I.S.

it A TR

Materials on the interrelation of stimulation and inhibition;(new
type of differentiation of the conditioned cutaneomechanical
‘stimulus). Trudy fiziol. lab. 1 no.1/3:121-139 *53 - (MIRA 9:5)

(COUDITIONED RESPOHSE) :

T T T T

z N < Fa— . - - - - S SN ——
L SO S | e Iy S
e T g o S e e
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USIYEVICH, M.A. [euthor]; no'mml-' , 1.S. v[reviewer].

"Pbyeiology of the higher nervcus function" a.rticles and reports H A,

Ugievich. Reviewed by I.S. Rozental' Fiziol zlmr 39 no. 5 61&0-61&1& 5-0 153,
- o : (HI.RAélO)

‘(Nervous system) (Usievich, M.4,)
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- ROZENTAL', Icsif Sclomonovich

‘Paviov., Moskva, Medgiz, 1963, 146 p. (MIRA 17:10) -
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‘ : ¢omplex conditioned reflexes, Zh, vysshel ;
tactile and 1light :complexX ¢ @ 23;1&) shod s

nerv. delat. 2 no.5:634-639 Sept-Oct 1952,

tment imeni I, P, Pavlov of the Institute of Exp'eri—-_":-'“‘

' Depar :
1, Phyaiology "ep the Academy of Medical Sciences USSR,

mental Medicine of
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' : + . ROZENTAL', K.
1. SHLYGIN, A.: HEZILIOVSKAYA, B.: ROZENTAL!

2, USSR {600)

| he Gepacity
lectrode," Fart 711, "The Effedt of Poison;ne;lgr;qt p |
nle o
(';;l"he iizziﬁg—&"ated slectrode, " Zhur. ri}z{. K};_it:{'ql?v;b 1939
liosiow WG, “jectrochemical Laboratory. fdece

, Rmort U-1615, 3 Jan 1952.
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“Resistance; M_H,ooww.om.m .
mu.cnau.oamm , Mercuxry..

:wmmmg.ow on gm Hﬁﬁ&wg on meoSopo wmmo,ﬂ,@%
With’Alternating Current u@mowm&mm of, Mercury .
Hme. “Fortmtion of an Adsorbed Film J# Chlorine
and Oxygen on & Mercury Electrods. Formitlon 0
Mercuric oﬁwm. II," K. ‘Rozental'; Bl ‘Ershler,
gmpoooums HUmd Emnp H. Mm: Hmu.uod. SOmoo«: u.u». vu .

..Buﬁ. u.u.n HEE 40H EH ao 11 l~a ;L,L .w.*

zsmswom omum.ow.«% mup Hmmpm&mbom ‘of m Bou.oﬁ.q mHou B
of | 200-12, 000 nu.owmm Hn :

; ou.ooau.om,m at wummﬁmﬁopmm
4 40&»05 mOH&.‘wonm s @ mwotm Hmmpmﬁmboom of .S.E
wm\:mﬁom :

dmmw\wuwmnom Aooudpv 204 rm
uopaﬂou in all cases mgﬁop to > be close o go s
margin of error, O, owb; 8q. Cl. - This gives . ‘the
or the low 1imit of

‘value of 0.4-0. 8 >\mp em
ﬁﬂdo of $6mm Homﬁ&.onmo. mndua,gmw mm m.md rm. SR

PA 56/&91102
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TREEA

C
thick) mtnted ina soln. e

- the electrode in polarogmﬁy if it was polarized 4 times in 3

c»ﬂ/.y.cﬁ"

Ghemical Abst,
Vol. .48 No. 3
.Feb, 10, 1954
Electrochemistry

'mir, from the potentlal p.=:1,5-0.3 v. relative to the ¥V H
electrode. " The half-wave potentml ‘E’of ‘sich an_ anode
was 1.3 v.'in N.HCIOi, N HiS0,, and .N HNO;;‘and the

“". limiting current I was independent of the rotation of the_
Ll e, 1.e.-was detd. by the rate of charging the elec-; -

trode. T N HySO4 + dil."Na:SOy, E was 0.7-0.8 v., e

the overvoltage was approx. 0.5 v.; -when the conen. of|:
also increased - 10-fold and E;—

was more anodi¢ by 0.15. )
when'p increased, and at ¢ = 1.5 v. it was.Q.1; that
08 v.An analogous dependence of »’on £ was observed
for NH:SO. -+ 0.003 3 H,S and for N HNO; - 0.0003 AL
NOy (with E = 1.23 v.). -

»"ab!e for the decrease of :i athigher:

. o °N. :
b7 0,01 KNOs and in N HCIO; - 10 H;O:(Enl 9.
¥.), & 2nd wave occurred at.g_=:1.5 v.; it may be due to;
dacompn. of a Pt peroxide “When ¢ of Pt was increased :
032 instead of 0.004 v./sec)), I was’.
instend of 2-X 107 amp.'in N
w iy C(dw/dt) ‘where [o Was " th
tln: electrode ca:
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NOy™, nnd HaOz was detd. by react
atanea and thc 0 ndsorbed by Pt.
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Categery: USSR B-12

Abs Jour: R Zh--Kn, No 3, 1957, T6L0

Author Yakovleva, Ye. .I., Rozental, K. I., and Filippov, T. S.
- Inst Not given ) : : : ,
‘Title On the Mechanism of the Electrochemical Formation of Oxygen Com-

pounds with Chlorine at a Smooth Pt Electrode. 1I. Investigation of

the Kinetics of the Electrochemical Oxidation of Cl< and 0103"Ioﬁs
by Anode Polarography ' A

Orig Pub: 2Zh. Fiz. Khimii, 1956; Vol 30, No L, 937-9hk

Abstract: The polcrographic curves for the anodic oxydation of ci™ (1), cio”
(1I), Cl0p (III) and C1O (IV) have been recorded with a rotating
Pt electrode for the purpése of investigating the mechanism.of the
electrochemical -formation of compounds of oxygen with chlorine by .

. g previously described method {RZhKhim, 195k, 35690). ~ Sharp waves
were obtzined. for I on a background of 0.9N Nagsou‘-+>0.lﬁ 52504:

of 6H NaClQ, - The half-wave potential E_ under these conditions is
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‘for TI and. III on a background of 1 NaCl, and for IV on a background

equal to 1.035, 0.41, 1.07, and 1.72 voltg, respectively. The limiting.:

1 15aR vaIm;
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Gategoly:

Abs Jour:

Card.

— . R PRETRE

USSR . B-12

R Zh--Kh, No 3, 1957, 7680

I:1s o‘odued to Clg, in dilute HC1 solutions (10"2-10 -3 %), I is
oxidized to IV, and the reaction involves the active oxygen adsorbed
at the Pt surface (RZhKnim, 1954, 35690); it is assumed that the rate
of the overall process is determined by the rate of the step in which
the C1™ ions are oxidized by the oxygen adsorbed at the Pt electrode.
It is also assumed that the anodic¢ oxidation of IV to C10 proceeds
by way of the formation of Cl0O, radicals which are subsequently oxi-
dized by the surface oxygen to Cth . '

3/3 . “1k-
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reduction of gaseous hy-
In soluticns of clectralytes on
k. 1. Rozental

- Zhur. Fis.

srg. 31, —The
+ changes of N H,SO, soln. satd. at various pressures with H,

O, and their mists. were measured
) g:hr phy method (

[o
and Au microelectrodes. The H lonization and

by the authors’ anodic
4. 48, 1174¢) with amooth rutating

the O-

. rednction processes in H:SO, soln. in the potential range of
. 0-0.4 v. praceeded apparently independently of each other,
: nnd the external polarization currents represented the dif-
{ fesence between the H-oxidation current and the O-reduction

© current.

At 0.8~1.2 v. the O reduction practically

" and O beeame adsorbed on the Pt surface, and the anodic
" oxidation cusrent was caused by the H icuization and {ts

ing the H jonization was {

detn. of H and O in H.S0, sola.

oxidation by the adséthed O. The anode passivation dur-
eased by €3

0. Unlikeon

fncreased by
. the Pt electrode; no H ionization occurs on the Au electrode,
presumably owing to the. very low H adsorption on Aa;
the O kinetics an Au did not depend on the H concn. ini soln.
~— The results obtained justify- the use of anodic polarography
H method with rotating Pt or Au electrodes for the analytical

W. M, Sternherg
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© AUTHORS: Rozental!, K. I., Vea»lovs?i/, V. I. ' soV/76;32¥6-23/46
: AR BN : ERE N,
TITLE: The Process of the Electrocheﬂical Oxidation of Tetravalentv_~"

Uranium on the Pt-Electrode (Protsess elektrokhimicheskogo
okisleniya Solej chetyrekhvalentnogo urana na Pt- Elektrode)

PERTODICAL:  Zhurnal fizicheskoy khimii, 1958, Vol., 32 Nr 6,
' ' pp. 1341 - 1347 (USSR)

-ABSTRACT: This work weas carried out at the Laboratory of Electrochemlstry
of the PhJSlcal -Chemical Institute imeni L. YaoKarpov between
1948 and 1950; the technical report is to be found at the . '~ .
library of this institute. At present few data are found in S
papers dealing with the problem mentloned in  the: tltle, among
them are the papers by Betts (Ref 1) and Heal (Ref 2). The pre-t,
sent investigation was. ‘conducted by means of a rotntlng Pt-mlcro-  ’
electrode using an already earlier described method of anode *.
polarography. From the obtained results of the experiments of
the unodic oxidetion of : ,

go* -1ons in HC1O -solutlonsas snown on the current versus vol-’

4

‘Card 1/3 ta e dl grans a wave may be seen at E1/2 = 1,05 V, as well as f!!ﬁ

T e S

z i — e T - A - e
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The Process of the Electrochemical oxidation of VSOV/76;32;6—23/46 {"ff{
Tetravalent Uraniuz on the Pt-Blectrode o R

‘a current id'='4°3p£1 directly proportional to the concentration -
"ot tne UO*2-ions within the interval of from 101072 o 2o107M
1t was found that the value of 1d depends on_the‘surface;df thglpvr_

'Pt—electrode,vés well as that the value of id:decreasesrﬁifhlthé :

retardation of the decrease of the I = E curve, 80 thatyffoﬁ_'5"

" instance, in the case of an increase'of,the»veIOcity‘ofithéfF S
potential application to- the 8-fold an increase. of the limit
current to the 2.5-fold takes place.In order to0-make use of .. &
this ¥nowledge in the increase’ of the sensititity'for»analytical' -
‘purposes some_conditions‘must ‘however. be "taken'_iﬁnto accounte St
Based on the evidence obtained and on some rules' it is assumed
tnet an interaction of the UOt2-ions with'oxygen7Which’131e1ectroé
chemicelly adsorbed at the platinunm takes place;and;thétfit}dé4'
termines the velocity of the reaction mechaﬁismgiThe:electrdche-‘
nical redox processes which teke place only due to the exchange.

‘ of icn charges do, however, not.need any;actiyation.energy.aﬁd-fg'
g : take e reversible course. The investigations of;the;anbdié‘éxiA‘
© Card 2/3 - dation of UO+2-ions in the presence of H,050 HNOBvand crtd-ions,

AP :
PROVED FOR RELEASE: 07/13/2001  CIA-RDP86-00513R001445620019-9"



"APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001445620019-9
& -

S e B Y T S B AR L SR TR T SIS S s

The Process of -the Electrocheﬁical Oxidation of 76;52—6—23/46 =
Petravalent Uranium on the Pt-Electrode ‘.
‘as well as HNOj;solutions with Th+4-ions’showed>that a chéhgé‘
of the I-E curve occurs, where, €.8.y & highérvconcentrgtiOn
of the cr+3:ions can cause the adsorption of the crt3-ions at ;
the Pt-surface. There &are 7 figures and 9 references; 6 of which
are Soviet. » e
ASSOCTATION: -Fiziko-khimicheskiy institut im.L.Ya.Karpova,logkve (Institute.
of Phnysics and Chemistry imeni L.Ya. Karpov, Moscow) DL

SUBMITTED: February 16, 1957

1. Uranium--Oxidation - 2. Uranium--Electrochemistry
3. Platinum eléctrodes—-Electrochemistry :

1

Cerd 3/3
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AUTHORS:: Tyurikov, G. S., Rozental!, K. I., . SOV/76-32-T-8/45
. Veselovskiy, V. T, s g IR S L

TITLE: The Mechanlsm of the ElectrochemiCal Reactions-on .a HefcurY'
: Cathode in Uranium Salt Solutions (Hokhanlzm elektrokhimlches-
kikh reaktsly’v rastvorakh soley urana na rtutnom katode)

PEBIODICAL: Zhurnal flzlcheskoy khimii, 1958 Vol. 32 Nr 7,
PP, 1490 - 1498 (USSR)

ABSTRACT: The electrochemlstry of uranium has been 1nvestigated by a
SR great number of. scientists, there are,. ' however, a number: of

- contradictions in. publlcations, In a previous:- paper one of the"

~authors of thls paper carried out. polarographlc investigations -
on a dropping mercury electrode, as well ‘as on a steady mer-:
cury. electrode in the cagse of a_ weak polarlzation by alternating.
current; these investigations dealt with the electrochemlcal .

'reactlons ; : G

UO +:e‘_’UO ~ and UO2 + e<r-UO » The polarograms of the e

cathodlc reduction of uranyl ions were automatlcally recorded
on a polarograph according- to Geyrovskly, the work’ having
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 'The Mechanism of the Electrochemical Reactions on & - SOV /76-32-7-8/45

.. ~Mercury Cathode in Uranium Salt Solutions , Sl
been carried out in a hydrogen'atmopshere"at'ZS?i 0,19C,»In’.3_:
the investigations concerriing the influence of the concentration

of H* ions and of the nature of the anion of the solution

on the process of the cathodic reduction the ‘author used con-

stant uranyl ion concentrations in solutions of sulfuric acid,

hydrochloric acid_and‘30104.'The current . versus voltage curves -

obtained showed two and three Polarosraphic‘,‘wavés‘res;'ne'é_ti'vely',", 1
corresponding t01theyacid§ty of the solutions;‘the first wave = .
is explained by the reversible reaction o R e

U0§++e5::?UOZ,rwhile'in the.présencé,of three waves the]v}':”‘"

second represents the irre#érsiblé-ieactibﬁ :U;4e+23ﬁfs{U02++"
+H,0, and the third wQVe charactefizés_the reVé:siblé redﬁction
of uranium from the tetrat to the trivalent state 10t rezu0.
~The I - E curves of the highly;;éid'ﬁcl and’H2304'sqlutionskg f
do not show $+Secogd"aveé,and:a dispropomioning reaction is
assumed: 2 UQ, + H'z== U05*+ UO(0H)". The function of the = .
Card 2/4 “value for id ~of the first wave vs.ftheﬁnature'ofvthebaqid o
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The ‘Mechanism of the. Electrochemlcsl Reactions on 2 "SOV/76f327778/45L
. ‘Mercury Cathode in Uranium Salt Solutions R G e

anion is expressed by the serles

d H 504\1d H01:>id HClO4=and it was- observed that the effect

of the anions extend to: the various stages -of -the cathodlc
reduction, For: determining _the veloclty of dlsproportionlng

of the UOZ-ions an apparatus was used, w1th the meesurlng

' method having an advantage as compared to that by Heal (Ref 6),
viz,, that the measurements were carried out dlrectly. The -
technique of current measuring in the determlnatlons carrled
out in the exchpnge reactions U02++e'-*U0; ““and UO2 +e<r- UO ,_

“as well as- the apparatus has been described in the paper by
K.I.Rozental' and B.V. Ershler (Ref 11) From ‘the results of -
the investigation. mentioned may be seen that the electrochemlcal
reduction of go2+ in UO+ determines the ve1001ty of the- ex-1i;.
change of the fgrst reaStion. ‘It was-found that the - exchangef'”
chrrent acquires various: values in solutlons of dlfrerent con—
, : centrations;. this fact is traced back to a function of “the:
Card 3/4 degree of dissociation of the uranium’ (VI)-salts vs.,the pH f"
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The,Mechanism of the Electrochemicgl-Reactibns on a '"SOY/76*32f753/45
"= Mercury Cathode in Uraniunm Sglt Solutiong 3 : S DRy

.of the solution, The,determingtions_in thg_seéond,exchgnge f“
- reaction showed a linear function “of the quantity of the e A
N exchange. current vs, the U02* : iop concentration in the . -
S— , solution; this ig explained-byxthe,influence of the electro- .« .
' chemical reduction of the tetravalent ions to trivalent ions:
on the velocity of the exchange. There are 9 figures, 2 tables,
and 11 references, § of which are Soviet. N LT

ASSOCTATION: Fiziko-khimicheskiv institut in.L.Ya.Karpova,Moskva (Moscof) B
Physicochemieal Institute imeni L.Ya,Karpov) e

1. Mercury éathodes—-Electroéhemistry o 2. Uranium. salt s°1uti°ns‘;f"

J-Electz‘oehvmisti:y 3, »’Uraniﬁm:ipolafogfaﬁiﬁe analysis -
4. Exchange reactions SR B )

' Card 4/4

20019-9"
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Ca LT , s/o7§/61/035/o1o/oo4/015 L
L - - B101/B110 . o
- R6.25/0 (4o 120p) . S g
- AUTHORS: Rozental', K. I., and Veselovskiy, v, I, (MOSCOW)'

TITLE: Kinetics of the electrochemical reactions of oxidation and
. reduction of H2, 02, and oxyhydrogen gas on a platinum

electrode in electrolyte solutions

PERIODICAL:  Zhurnal fizicheskoy khimii, v. 35, no. 10, 1961, 2256-2264

TEXT: " The authors describe a method of measdrihg the effective:raté of HQ
oxidation, 0 reduction, and "combugtion" of oxyhydrogen gas on a platinum
electrode, based on £as consumption. A confrontation is made with data S
found earlier by polarography (Ref. 11: K. T. Rozental!', v, T. Veselovskiy, = . "
éh. fiz. khimii, 31, 15 ig. 1 shows the experimental L
arrangement,

L : o' rotate at 700
- was filled with electrolyte (1 N H,50, ;
‘.Y_.Cé.‘I'_dIT/" : 4
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